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MEMORY CARD AND INITIALIZATION SETTING METHOD THEREOF 

Technical Field 

The present invention relates to a technology 
effectively applicable to techniques to avoid 
initializing operation failure in a memory card. 

Background Art 

Various external storage media for personal 
computers and multifunctional terminals are widely 
known. Such external storage media include 

MultiMedia Card (registered trademark) standardized 
by the MMCA (MultiMedia Card Association) and SD 
(Secure Digital) Card (registered trademark) 
standardized by the S DA (SD card Association). The 
MMCA and the S DA are s t a n d a r d - s e 1 1 i n g organizations. 
These external storage media are used for recording 
still-frame video images in digital video cameras, 
recording data in cellular phones, recording music 
in portable music players, and the like. 

The present inventors found that the above 
memory cards have the following problems: 

To further enhance the convenience of these 
external storage media, a memory card that operates 
in accordance with both the MultiMedia Card standard 
and the SD Card standard is desired. 

FIG. 11 is an explanatory drawing illustrates 
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differences between the MultiMedia Card standard and 
the SD Card standard. As shown in the figure, these 
cards are different in specifications for setting 
initialization command, CSD value, command support, 
OCR (Operation Condition Register) value, and other 
registers . 

The present inventors examined a memory card 
that operates in both modes, MultiMedia Card mode in 
which it operates in accordance with the MultiMedia 
Card standard and SD mode in which it operates in 
accordance with the SD Card standard. FIG. 12 is an 
internal block diagram of the memory card. 

In this case, as illustrated in the figure, the 
memory card 50 is comprised of a flash memory 51 and 
a controller 52. The controller 52 comprises an 
internal interface logic 53, a host interface 54, data 
buffers 55, and a microcomputer 56. 

Data for SD-CSD (Card Specific Data), SCR 
(Secure Register), MMC-CSD, EX (Extend) -CSD, and the 
like are stored in the system area of the flash 
memory 5 1. 

The internal interface logic 53 comprises 
interfaces for the flash memory 51, data buffers 55, 
and microcomputer 56. 

The host interface 54 accepts commands 
instructing the operation of 

w r i t ing / r ea d i n g / e r a s i ng , outputted and inputted 
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from a host. The interface logic inputs and outputs 
data required for these operations. 

The data buffers 55 temporarily store data 
inputted and outputted from a host and the flash 
memory 51. In addition, they store either SD-CSD and 
SCR or MMC-CSD and EX ( Extend ) -CS D read from the flash 
memory 51 by the controller 52. The microcomputer 
56 is responsible for control of all the aspects of 
the controller 52. 

The host interface 54 comprises an initial 
command detection portion 57, an MMC command decode 
58, an SD command decode 59, an MMC-OCR 60, an SD-OCR 
61, an SD/MMC register 62, and switch portions 63 and 
64 . 

The initial command detection portion 57 detects 
which an inputted initial command is, a command under 
the SD standard or a command under the MMC standard. 
The SD/MMC register 62 stores detection signals 
detected by the initial command detection portion 57. 

The microcomputer 56 refers to the result of 
detection stored in the SD/MMC register 62 to 
determine whether to operate in MultiMedia Card mode 
or SD mode . 

The switch portions 63 and 64 change the 
destination of signal output based on the result of 
detection stored in the SD/MMC register 62. The MMC 
command decode 58 decodes commands under the MMC 



-3- 



standard when the memory card 50 operates in 
MultiMedia Card mode. The SD command decode 59 
decodes commands under the SD standard when the memory 
card 50 operates in SD mode. 

The MMC-OCR 60 defines a voltage range within 
which operation in MultiMedia Card mode is possible, 
and the SD-OCR 61 defines a voltage range within which 
operation in SD mode is possible. 

The switch portion 63 operates as follows 
depending on the result of detection stored in the 
SD/MMC register 62: if the result of detection is 
MultiMedia Card mode, the switch portion changes 
connection so that an inputted command is inputted 
to the MM C command decode 58; if the result of 
detection is SD mode, the switch portion changes 
connection so that an inputted command is inputted 
to the SD command decode 59. 

The switch portion 64 operates as follows 
depending on the result of detection stored in the 
SD/MMC registers 62: if the result of detection is 
MultiMedia Card mode, the switch portion changes 
connection so that data in the MMC-OCR 60 is 
outputted; if the result of detection is SD mode, the 
switch portion changes connection so that data in the 
SD-OCR 61 is outputted. 

Description will be given to the operation of 
power-on reset processing in the memory card 50 
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examined by the present inventors with reference to 
the timing chart in FIG. 13 and the flowchart in FIG. 
14. Here, it will be assumed that A CMD55 + CMD4 1 ' for 
SDmode is inputted as an initial command to the memory 
card 50. 

FIG. 13 illustrates the signal timing with 
respect to commands outputted from a host, the SD/MMC 
register 62, the firmware process of the 
microcomputer 56, the initial command detection 
portion 57, the MMC-OCR 60/the SD-OCR 61, and the MMC 
command decode 58/the SD command decode 59 from top 
do wn . 

In FIG. 14, the flowchart encircled with a broken 
line, shown on the left, illustrates the 
initialization process for hardware, and the 
flowchart encircled with a broken line, shown on the 
right, illustrates the initialization process for 
f i r mw a r e . 

When a supply voltage VCC is supplied to the 
memory card 50, initialization command x CMD5 5 + CMD4 1 ' 
is outputted from the host. The initialization 
command is for checking the voltage range within which 
the memory card 50 can operate and checking whether 
the internal processing of the memory card 50 has been 
completed (Step S501) . 

The initial command detection portion 57 detects 
the initialization command, and outputs the result 
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of detection to the SD/MMC register 62 to set it in 
the register (Step S502). 

The switch portions 63 and 64 operate as follows: 
the switch portion 63 changes connection so that a 
command outputted from the host is inputted to the 
SD command decode 59, based on data set in the SD/MMC 
register 62; the switch portion 64 changes connection 
so that data in the SD-OCR 61 is outputted (Step S503) . 
Thereafter, the memory card 50 enters command wait 
state . 

In parallel with the process of Step S503, the 
microcomputer 56 accesses the flash memory 51 based 
on the result of detection set in the SD/MMC register 
62. It reads SD-CSD stored in the system area (Step 
S504), and stores it in the data buffers 55. 
Subsequently, the microcomputer 56 reads SCR from the 
flash memory 51 (Step S505), and stores it in the data 
buffers 55. 

Thereafter, the microcomputer 56 searches a 
flash table for managing an alternate area and the 
like (Step S506) , releases busy state (Step S507), and 
enters command wait state. 

If *CMD1,' or the initialization command for 
MultiMedia Card mode, is inputted from the host, for 
example, after the initialization process for 
hardware, illustrated in the left part of FIG. 14 
encircled with a broken line, during this power-on 
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reset processing, a problem arises. When the 
hardware releases busy state, it starts initializing 
operation in MultiMedia Card mode again. However, 
the i n i t i a 1 i z a t i on p r oce s s for firmware, illustrated 
in the right part of FIG. 14 encircled with a broken 
line, is not carried out, and the mode recognition 
of hardware becomes inconsistent with that of 
f i rmwa r e . 

An object of the present invention is to provide 
a memory card and an initialization setting method 
thereof wherein, even if an initialization command 
for a different operation mode is inputted during 
initialization in some operation mode, initializing 
operation failure can be prevented without fail. 

The above and other objects and novel features 
of the present invention will be apparent from the 
description in this specification and the 
accompanying drawings. 

Disclosure of the Invention 

The following is a brief description of the gist 
of the representative elements of the invention laid 
open in this application. 

(1) The present invention is a memory card comprising: 
a nonvolatile semiconductor memory having a plurality 
of nonvolatile memory cells, and capable of storing 
predetermined information; and a controller that 
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instructs the operation of the nonvolatile 
semiconductor memory according to a command issued 
from the outside. 

The controller comprises a host interface 
portion. The host interface portion detects an 
initialization setting command for first or second 
operation mode issued from the outside. If, after 
completion of initialization setting according to the 
initialization setting command, the operation mode 
of the detected initialization setting command does 
not agree with the operation mode in which firmware 
reset process is carried out, the host interface 
portion outputs a disagreement detection signal. If, 
after execution of initialization setting, the 
controller receives a disagreement occurrence 
detection signal from a comparison circuit, it 
carries out initialization process again based on the 
result of detection stored in an initialization 
command storage portion. 

The following is a brief description of the gist 
of other elements of the invention laid open in this 
app 1 i c a t i on . 

(2) The present invention is a memory card comprising: 
a nonvolatile semiconductor memory having a plurality 
of nonvolatile memory cells, and capable of storing 
predetermined information; and a controller that 
instructs the operation of the nonvolatile 
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semiconductor memory according to a command issued 
from the outside. The controller comprises a host 
interface portion. When an initialization setting 
command for first or second operation mode, issued 
from the outside, is detected, the host interface 
portion outputs a mask signal. While initialization 
setting in either first or second operation mode is 
being carried out, it does not accept a new 
initialization setting command. 

(3) The present invention is a memory card comprising: 
a nonvolatile semiconductor memory having a plurality 
of nonvolatile memory cells, and capable of storing 
predetermined information; and a controller that 
instructs the operation of the nonvolatile 
semiconductor memory according to a command issued 
from the outside. The controller comprises a host 
interface portion that detects an initialization 
setting command for first or second operation mode 
issued from the outside, and successively stores the 
result of detection. Each time the host interface 
portion receives an initialization setting 
completion signal, it successively outputs the stored 
results of detection. The controller carries out 
initialization setting for either first or second 
operation mode based on the result of detection. If 
any new result of detection is stored after completion 
of initialization setting, the controller carries out 
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firmware reset process based on the result. 

The following is a brief item-by-item 
description of the gist of other elements of the 
invention laid open in this application. 
(1) The present invention is an initialization 
setting method for memory card, including the 
following steps: 

(a) a step in which an initialization setting command 
for first or second operation mode, issued from the 
outside, is detected by an initial command detection 
portion; 

(b) a step in which the result of detection by the 
initial command detection portion is stored in an 
initialization command storage portion; 

(c) a step in which a controller carries out 
initialization setting for either a first or a second 
operation mode based on the result of detection stored 
in the initialization command storage portion; 

(d) a step in which data indicating in which operation 
mode the firmware reset process was carried out during 
initialization setting for first or second operation 
mode is stored in a firmware reset process storage 
portion; 

(e) a step in which the result of detection stored 
in the initialization command storage portion is 
compared with data stored in the firmware reset 
process storage portion through a comparison circuit, 
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and, if they do not agree with each other, a 
disagreement occurrence detection signal is 
outputted; and 

(f) a step in which, on receipt of the disagreement 
occurrence detection signal, the controller carries 
out initialization process again based on the result 
of detection stored in the initialization command 
storage portion. 

(2) The present invention is an initialization 
setting method for memory card, including the 
following steps: 

(a) a step in which an initialization setting command 
for first or second operation mode, issued from the 
outside, is detected by an initial command detection 
portion; 

(b) a step in which the result of detection by the 
initial command detection portion is stored in an 
initialization command storage portion; 

(c) a step in which, when the initial command 
detection portion detects an initialization setting 
command for first or second operation mode, a mode 
setting mask portion outputs a mask signal to the 
initialization command storage portion to mask any 
result of detection newly inputted to the 
initialization command storage portion; and 

(d) a step in which a controller carries out 
initialization setting for either first or second 
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operation mode based on the result of detection stored 
in the initialization command storage portion. 
(3) The present invention is an initialization 
setting method for memory card, including the 
following steps: 

(a) a step in which an initialization setting command 
for first or second operation mode, issued from the 
outside, is detected by an initial command detection 
portion; 

(b) a step in which the first result of detection by 
the initial command detection portion is stored in 
an initialization command storage portion; 

(c) a step in which the results of detection by the 
initial command detection portion are successively 
stored in the initialization command storage portion; 

(d) a step in which initialization setting for either 
first or second operation mode is carried out based 
on the result of detection stored in the 
initialization command storage portion, and, after 
completion of initialization setting, an 
initialization setting completion signal is 
outputted from a reset completion setting portion; 
and 

(e) a step in which, after completion of 
initialization setting, firmware reset process is 
carried out based on the results successively 
outputted from the initialization command storage 
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portion each time an initialization setting 
completion signal is received. 

Brief Description of the Drawings 

FIG. 1 is a block diagram of a memory card in 
a first embodiment of the present invention; FIG. 2 
is an explanatory drawing of the connector pins of 
the memory card in FIG. 1; FIG. 3 is a block diagram 
of the host interface provided in the memory card in 
FIG. 1; FIG. 4 is a flowchart of power-on reset 
processing in the memory card in FIG. 1; FIG. 5 is 
a block diagram of a memory card in a second embodiment 
of the present invention; FIG. 6 is a chart 
illustrating signal timing in power-on reset 
processing in the memory card in FIG. 5; FIG. 7 is 
a flowchart illustrating power-on reset processing 
in the memory card in FIG. 5; FIG. 8 is a block diagram 
of a memory card in a third embodiment of the present 
invention; FIG. 9 is a chart illustrating signal 
timing in power-on reset processing in the memory card 
in FIG. 8; FIG. 10 is a flowchart illustrating 
power-on reset processing in the memory card in FIG. 
8; FIG. 11 is an explanatory drawing illustrating 
differences in commands between the SD Card standard 
and the MultiMedia Card standard; FIG. 12 is a block 
diagram of a memory card examined by the present 
inventors; FIG. 13 is a chart illustrating signal 
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timing in power-on reset processing in the memory card 
in FIG. 12; and FIG. 14 is a flowchart illustrating 
power-on reset processing in the memory card in FIG. 
12 . 

Best Mode for Carrying out the Invention 

Detailed description will be given to the 
present invention with reference to the accompanying 
drawings. In all the following drawings for the 
description of embodiments of the present invention, 
members having the same function will be marked with 
the. same reference numerals, and the repetitive 
description thereof will be omitted. 
(First Embodiment) 

A memory card 1 in the first embodiment is used 
as external storage media for a host, such as digital 
video camera, cellular phone, portable music player, 
and personal computer. It is a memory card that 
operates in accordance both with the SD Card standard 
and with the MultiMedia Card standard. 

As illustrated in FIG. 1, the memory card 1 
comprises a flash memory (nonvolatile semiconductor 
memory) 2 and a controller 3. The controller 3 
comprises an internal interface logic 4, a host 
interface (host interface portion) 5, data buffers 
6, and a microcomputer 7. 

The flash memory 2 is a nonvolatile 
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semiconductor memory in which data can be 
electrically rewritten and erased. Data for SD-CSD, 
SCR, MMC-CSD, EX-CSD, and the like are stored in the 
system area of the flash memory 2. 

The SD-CSD is a card characteristic register for 
SD Card, which stores varied information related to 
the memory card 1 in SD mode (first operation mode) 
that operates in accordance with the SD Card standard. 
The SCR is a register that stores the security 
information of secure mode of the memory card 1 in 
SD mode and the status of the card. 

The MMC-CSD is a card characteristic register 
for Multimedia Card, which stores varied information 
related to the memory card 1 in MultiMedia Card mode 
(second operation mode) that operates in accordance 
with the MultiMedia Card standard. 

The EX-CSD is a register that stores the security 
information of secure mode of the memory card 1 in 
MultiMedia Card mode. 

The internal interface logic 4 is an interface 
for the flash memory 2, data buffers 6, and 
microcomputer 7. The host interface 5 receives a 
command instructing the operation of 

reading/writing/erasing inputted and outputted from 
the host, and inputs and outputs data required for 
these operations. 

The data buffers 6 temporarily store data 
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inputted and outputted from the host and the flash 
memory 2. Further, they store either SD-CSD and SCR 
or MMC-CSD and EX-CSD read from the flash memory 2 
by the controller 3. The microcomputer 7 is 

responsible for control of all the aspects of the 
con t r ol 1 er 3 . 

As illustrated in the figure, connector pins PI 
to P7 for connection with the host are provided at 
the lower part of the memory card 1 in a direction 
from right to left. The connector pin PI closest to 
the cut formed at a lower corner of the memory card 
1 is pin #1, and the connector pin P7 farthest from 
the cut is pin #7. 

FIG. 2 illustrates the pin configuration of 
these connector pins PI to P7. The connector pin PI 
is of NC (No Connect), and the connector pins P3 and 
P6 are connected with ground as reference potential. 

Commands are inputted and outputted to the 
connector pin P2, and external clock signals are 
inputted to the connector pin P5. Data is inputted 
and outputted to the connector pin P7. 

In the description of this embodiment, the 
memory card 1 adopts the connector pin configuration 
for MultiMedia Card. Instead, the memory card 1 may 
adopt the connector pin configuration for SD Card. 

In this case, the number of connector pins is 
nine, and an a d.d itional connector pin is respectively 
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disposed on the left and right of the connector pins 
PI and P7 . The additional connector pins are I/O pins 
to which data is inputted and outputted, like the 
connector pin P7. 

Description will be given to the internal 
configuration of the host interface 5 with reference 
to FIG . 3 . 

The host interface 5 comprises: an initial 
command detection portion 8, an MMC command decode 
(second command decode portion) 9, an SD command 
decode (first command decode portion) 10, an MMC-OCR 
(second OCR) 11, an SD-OCR (first OCR) 12, an SD/MMC 
register (initialization command storage portion) 13, 
a F/W process SD/MMC register (firmware reset process 
storage portion) 14, a H/W-F/W mode comparison 
circuit (comparison portion) 15, and switch portions 
1 6 and 1 7 . 

The initial command detection portion 8 detects 
whether an initial command inputted through the 
connector pin P2 is a command under the SD standard 
or a command under the MMC standard. The initial 
command detection portion 8 is connected with the 
SD/MMC register 13. 

The SD/MMC register 13 stores detection signals 
detected by the initial command detection portion 8. 
The SD/MMC register 13 is connected with the 
microcomputer 7 and the switch portions 16 and 17. 
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The microcomputer 7 refers to the result of 
detection stored in the SD/MMC register 13, and 
thereby determines whether to operate in MultiMedia 
Card mode or SD mode. 

The switch portions 16 and 17 change the 
destination of signal output based on the result of 
detection stored in the SD/MMC register 13. The 
input of the switch portion (first switching portion) 
16 is connected with the connector pin P2 . 

One output of this switch portion 16 is connected 
with the MMC command decode 9, and the other output 
is connected with the SD command decode 10. 

The MMC command decode 9 decodes commands under 
the MMC standard when the memory card 1 operates in 
MultiMedia Card mode. The SD command decode 10 
decodes commands under the SD standard when the memory 
card 1 operates in SD mode. 

One input of the switch portion (second 
switching portion) 17 is connected with the MMC-OCR 

11, and the other input is connected with the SD-OCR 

12. The output of this switch portion 17 is connected 
with the connector pin P7. The MMC-OCR 11 defines 
a voltage range within which operation in MultiMedia 
Card mode is possible, and the SD-OCR 12 defines a 
voltage range within which operation in SD mode is 
possible . 

Therefore, the switch portion 16 operates as 
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follows: if the result of detection stored in the 
SD/MMC register 13 is MultiMedia Card mode, it changes 
connection so that commands inputted through the 
connector pin P2 are inputted to the MMC command 
decode 9; if the result of detection is SD mode, it 
changes connection so that commands inputted through 
the connector pin P2 are inputted to the SD command 
decode 1 0 . 

The switch portion 17 operates as follows: if 
the result of detection stored in the SD/MMC register 
13 is MultiMedia Card mode, it changes connection so 
that data in the MMC-OCR 11 is outputted through the 
connector pin P 7 ; if the result of detection is SD 
mode, it changes connection so that data in the SD-OCR 
12 is outputted through the connector pin P7. 

The F/W process SD/MMC register 14 is connected 
with the microcomputer 7, and stores the results 
indicating in which mode, MultiMedia Card mode or SD 
mode, firmware reset process outputted from the 
microcomputer 7 was carried out. 

The H/W-F/W mode comparison circuit 15 is so 
connected that data stored in the SD/MMC register 13 
and the F/W process SD/MMC register 14 are inputted 
thereto. It compares these data with each other to 
determine whether they agree with each other or not. 

If data from the SD/MMC register 13 and data from 
the F/W process SD/MMC register 14 do not agree with 
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each other, the H/W-F/W mode comparison circuit 15 
outputs a disagreement occurrence detection signal 
to the microcomputer 7. 

Description will be given to power-on reset 
processing in a memory card 1 in the first embodiment 
with reference to the flowchart in FIG. 4. In FIG. 
4, the flowchart encircled with a broken line, shown 
on the left, illustrates initialization process for 
hardware, and the flowchart encircled with a broken 
line, shown on the right, illustrates initialization 
process for firmware. 

When the memory card 1 is inserted into a memory 
slot or the like provided in a host, a supply voltage 
VCC is supplied to the memory card 1 through a 
connector pin in the memory slot. 

An initialization command is outputted from the 
host. The initialization command is for checking the 
voltage range within which the memory card 1 can 
operate and checking whether the internal processing 
of the memory card 1 has been completed (Step S101) . 

The initial command detection portion 8 detects 
whether the inputted initialization command is 'CMD1' 
for Mult iMedia Card mode or 'CMD55 + CMD41' for SDmode. 
It outputs the result of detection to the SD/MMC 
register 13 to set it in the SD/MMC register 13 (Step 
S102) . 

The switch portions 16 and 17 change connection 
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based on the data set in the SD/MMC register 13 (Step 
S103) , and thereafter the memory card 1 enters command 
wait state. 

If the data set in the SD/MMC register 13 is of 
MultiMedia Card mode, the switch portion 16 changes 
connection so that commands outputted from the host 
are inputted to the MMC command decode 9. The switch 
portion 17 changes connection so that data in the 
MMC-OCR 11 is outputted. 

If the data set in the SD/MMC register 13 is of 
SD mode, the switch portion 16 changes connection so 
that commands outputted from the host are inputted 
to the SD command decode 10. The switch portion 17 
changes connection so that data in the SD-OCR 12 is 
output ted. 

In parallel with the process of Step S103, the 
microcomputer 7 accesses the flash memory 2 based on 
the result of detection set in the SD/MMC register 
13. It reads either the SD-CSD or the MMC-CSD stored 
in the system area (Step S104), and stores it in the 
data buffers 6. 

Subsequently, the microcomputer 7 reads either 
the SCR or the EX-CSD from the flash memory 2 (Step 
S105), and stores it in the data buffers 6. 

If the data set in the SD/MMC register 13 is of 
MultiMedia Card mode, the microcomputer 7 reads the 
MMC-CSD and the EX-CSD during the processes of Steps 
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S104 and S105. If the data set in the SD/MMC register 
13 is of SD mode, the microcomputer 7 reads the SD-CSD 
and the SCR, 

Thereafter, the microcomputer 7 searches a flash 
table for managing an alternate area and the like 
(Step S106). It sets data indicating in which mode, 
MultiMedia Card mode or SD mode, firmware reset 
process was carried out in the F/W process SD/MMC 
register 14 (Step S107) . 

The H/W-F/W mode comparison circuit 15 compares 
the data set in the SD/MMC register 13 with the data 
set in the F/W process SD/MMC register 14 (Step S108) . 
If they are agree with each other, busy state is 
released, and the memory card enters command wait 
state. 

If the process of Step S108 reveals that the data 
in the SD/MMC register 13 and the data in the F/W 
process SD/MMC register 14 disagree with each other, 
a disagreement occurrence detection signal is 
outputted to the microcomputer 8. Then, the 

processes of Steps S101 to S108 are carried out again 
(power-on reset processing) . 

This power-on reset processing is repeatedly 
carried out until the data in the SD/MMC register 13 
and the data in the F/W process SD/MMC register 14 
agree with each other. 

Therefore, even if an initialization command for 
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the other operation mode is inputted while the memory 
card 1 is performing initializing operation in either 
operation mode, power-on reset processing is 
repeatedly carried out until the initialization 
process for hardware and that for firmware agree with 
each other . 

Thus, according to the first embodiment, 
initializing operation failure can be prevented 
without fail in a memory card 1 that operates both 
in SD mode and in MultiMedia Card mode. As a result, 
the reliability of the memory card 1 can be 
significantly enhanced. 

(Second Embodiment ) 

As illustrated in FIG. 5, a memory card la in 
the second embodiment comprises a flash memory 2 and 
a controller 3 as in the first embodiment. The 
controller 3 comprises. an internal interface logic 
4, a host interface (host interface portion) 5a, data 
buffers 6, and a microcomputer 7. 

The host interface 5a is comprised of an initial 
command detection portion 8, an MMC command decode 
9, an SD command decode 10, an MMC-OCR 11, an SD-OCR 
12, and an SD/MMC register 13 as in the first 
embodiment. In addition, the host interface is 
provided with a mode setting mask register (mode 
setting mask portion) 18. 

The mode setting mask register 18 is connected 
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with the initial command detection portion 8 and the 
SD/MMC register 13. This mode setting mask register 
18 outputs a mask signal to the SD/MMC register 13 
based on the result of detection by the initial 
command detection portion 8. 

Description will be given to power-on reset 
processing in a memory card la in the second 
embodiment with reference to the timing chart in FIG. 
6 and the flowchart in FIG. 7. Here, it will be 
assumed that *CMD55+CMD4 1 ' for SD mode is inputted 
as an initial command to the memory card la. If 
*CMD1' for MultiMedia Card mode is inputted as an 
initial command to the memory card la, the same 
operation is performed. 

FIG. 6 illustrates the signal timing with 
respect to commands outputted from a host, the SD/MMC 
register 13, the firmware process of the 
microcomputer 7, the initial command detection 
portion 8, the mode switching mask of the mode setting 
mask register 18, the MMC-OCR 11/the SD-OCR 12, and 
the MMC command decode 9/the SD command decode 10 from 
t op do wn . 

In FIG. 7, the flowchart encircled with a broken 
line, shown on the left, illustrates the 
initialization process for hardware, and the 
flowchart encircled with a broken line, shown on the 
right, illustrates the initialization process for 
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f i rmwar e . 

When the memory card la is inserted into a memory 
slot or the like provided in a host and a supply 
voltage VCC is supplied to the memory card la, initial 
command * CM D5 5 + CMD4 1 * is dutputted from the host. 
The initial command is for checking the voltage range 
within which the memory card la can operate and 
checking whether the internal processing of the 
memory card 1 has been completed (Step S201) . 

When the initial command detection portion 8 
detects the initial command X CMD55 + CMD4 1 ' for SD mode, 
it operates as follows: it outputs the result of 
detection to the SD/MMC register 13 and sets it in 
the SD/MMC register 13 (High level) (Step S202), and 
further outputs it to the mode setting mask register 
18 . 

On receipt of the result of detection from the 
initial command detection portion 8, the mode setting 
mask register 18 outputs a mask signal of High level 
to the SD/MMC register 13. Any initial command 
'CMDT inputted while this mask signal is being 
outputted is processed as a polling command. 

While the mask signal from the mode setting mask 
register 18 is at High level, the following procedure 
is taken with respect to the SD/MMC register 13: even 
if initial command X CMD1' for MultiMedia Card mode 
is inputted during reset process, switching from SD 
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mode to MultiMedia Card mode is masked. 

The switch portions 16 and 17 change connection 
based on the data set in the SD/MMC register 13 (Step 

5203) to respectively select the SD command decode 
10 and the SD-OCR 12. Thereafter, the memory card 
1 enters command wait state. 

In parallel with the process of Step S203 , the 
microcomputer 7 accesses the flash memory 2 based on 
the result of detection set in the SD/MMC register 
13. It reads SD-CSD stored in the system area (Step 

5204) , and stores it in the data buffers 6. 
Subsequently, the microcomputer 7 reads SCR from 

the flash memory 2 (Step S205)., and stores it in the 
data buffers 6. 

Thereafter, the microcomputer 7 searches a flash 
table and the like for managing an alternate area 
(Step S206), releases busy state, and outputs a mask 
releasing signal to the mode setting mask register 
18 (Step S207). On receipt of the mask releasing 
signal, the mode setting mask register 18 releases 
the mask signal. 

When busy state is released in the process of 
Step S206, the mask signal outputted from the mode 
setting mask register 18 is brought to Low level. As 
a result, the mask is released, and the memory card 
enters command wait state. 

Thus, according to the second embodiment, mode 
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switching is masked while a mask signal is being 
outputted. Therefore, initializing operation 

failure can be prevented without fail in a memory card 
la. As a result, the reliability of the memory card 
la can be significantly enhanced. 
(Third Embodiment ) 

As illustrated in FIG. 8, a memory card lb in 
the third embodiment comprises a flash memory 2 and 
a controller 3 as in the first embodiment. The 
controller 3 comprises an internal interface logic 
4 , a host interface (host interface portion) 5b, data 
buffers 6, and a microcomputer 7. 

The host interface 5b is comprised of an initial 
command detection portion 8, an MMC command decode 
9, an SD command decode 10, an MMC-OCR 11, an SD-OCR 
12, and an SD/MMC register 13 as in the first and 
second embodiments. In addition, the host interface 
is provided with an initialization command buffer 
(initial command storage portion) 19 and a reset 
completion register (reset completion setting 
portion) 2 0. 

The initialization command buffer 19 is 
connected with the microcomputer 7, initial command 
detection portion 8, and SD/MMC register 13. This 
initialization command buffer 19 buffers initial 
commands detected by the initial command detection 
portion 8 . 
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The reset completion register 20 is connected 
with the microcomputer 7. When power-on reset 
processing is completed, a signal indicating the 
completion of reset process of the memory card lb is 
set in the register by the microcomputer 7. 

Description will be given to power-on reset 
processing in a memory card lb in the third embodiment 
with reference to the timing chart in FIG. 9 and the 
flowchart in FIG. 10. 

Here, description will be given to the following 
case: ' CM D 5 5 + C M D 4 1 ' for SD mode is inputted as an 
initial command to the memory card lb, and initial 
command 'CMDT for MultiMedia Card mode is inputted 
during initialization according thereto. Also, in 
cases where initial command 'CMD1' for MultiMedia 
Card mode is inputted and * CM D 5 5 + CM D 4 1 ' for SD mode 
is inputted to the memory card lb during 
initialization according thereto, the same operation 
is pe r f o rme d . 

FIG. 9 illustrates the signal timing with 
respect to commands outputted from a host, the SD/MMC 
register 13, the firmware process of the 
microcomputer 7, the initial command detection 
portion 8, the initialization command buffer 19, the 
MMC-OCR 11/the SD-OCR 12, and the MMC command decode 
9/the SD command decode 10 from top down. 

In FIG. 10, the flowchart encircled with a broken. 
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line, shown on the left, illustrates the 
initialization process for hardware, and the 
flowchart encircled with a broken line, shown on the 
right, illustrates the initialization process for 
f i rmwa re. 

When the memory card lb is inserted into a memory 
slot or the like provided in a host and a supply 
voltage VCC is supplied to the memory card lb, initial 
command * CM D 5 5 + CM D 4 1 ' is outputted from the host. 
The initial command is for checking the voltage range 
within which the memory card lb can operate and 
checking whether the internal processing of the 
memory card 1 has been completed (Step S301) . 

When the initial command detection portion 8 
detects the initial command * CM D 5 5 + CM D 4 1 ' for SD mode, 
it operates as follows: it outputs the result of 
detection to the SD/MMC register 13 and sets it in 
the SD/MMC register 13 (High level) (Step S302). 

The switch portions 16 and 17 change connection 
based on the data set in the SD/MMC register 13 (Step 
S303) to respectively select the SD command decode 
10 and the SD-OCR 12. Thereafter, the memory card 
1 enters command wait state. 

In parallel with the process of Step S303, the 
microcomputer 7 accesses the flash memory 2 based on 
the result of detection set in the SD/MMC register 
13. It reads SD-CSD stored in the system area (Step 
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S304), and stores it in the data buffers 6. 

Subsequently, the microcomputer 7 reads SCR from 
the flash memory 2 (Step S305), and stores it in the 
data buffers 6. Thereafter, the microcomputer 7 
searches a flash table and the like for managing an 
alternate area (Step S306) and releases busy state 
(Step S307). Further, a signal indicating the 
completion of power-on reset processing is set in the 
reset completion register 20 by the microcomputer 7. 

If, for example, initial command *CMD1' for 
MultiMedia Card mode is inputted from the host before 
busy state is released by the processing of Step S307 , 
the following operation is performed: the initial 
command detection portion 8 detects that X CMD1' has 
been inputted, and outputs the result of detection. 

The initialization command buffer 19 buffers the 
result of detection by the initial command detection 
portion 8 (Step S30 9) . If a signal is set in the reset 
completion register 20 after busy state is released, 
the initialization command buffer 19 outputs a signal 
indicating the input of ^ CMD 1 ' (High level) to the 
microcomputer 7. As a result, the processes of Steps 
S304 to S306 are carried out, and the firmware is 
initialized in MultiMedia Card mode. 

Thus, according to the third embodiment, the 
following operation is performed even if an initial 
command under the other mode is inputted while the 
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memory card lb is being initialized in either mode: 
initialization is successively carried out according 
to the initial commands for all the modes inputted 
to the memory card lb. Therefore, initializing 
operation failure can be prevented without fail in 
a memory card lb. As a result, the reliability of 
the memory card lb can be significantly enhanced. 

Up to this point, the invention made by the 
present inventor has been concretely described based 
on embodiments thereof. However, the present 

invention is not limited to the above-mentioned 
embodiments, and various modifications can be made 
without departing from the spirit of the invention, 
needless to add . 



Industrial Applicability 

As mentioned above, a memory card according to 
the present invention and an initialization setting 
method thereof are suitable for techniques to avoid 
malfunction in a memory card that operates in 
accordance both with the SD Card standard and with 
the MultiMedia Card standard. 
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What is claimed is: 

1. A memory card comprising: 

a nonvolatile semiconductor memory having a 
plurality of nonvolatile memory cells and capable of 
storing predetermined information; and 

a controller that instructs the operation of the 
nonvolatile semiconductor memory based on a command 
issued from the outside, 

wherein the controller comprises a, host 
interface portion that detects an initialization 
setting command for first or second operation mode 
issued from the outside, and, if, after completion 
of initialization setting according to the 
initialization setting command, the operation mode 
of the detected initialization setting command and 
the operation mode in which firmware reset process 
was carried out do not agree with each other, outputs 
a disagreement detection signal, and 

wherein, when the controller receives a 
disagreement occurrence detection signal from the 
comparison circuit after execution of initialization 
setting, the controller carries out initialization 
process again based on the result of detection stored 
in an initialization command storage portion. 

2. The memory card according to Claim 1, 

wherein the host interface portion comprises: 
an initial command detection portion that 
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detects an initialization setting command for first 
or second operation mode, issued from the outside; 

an initialization command storage portion that 
stores the result of detection by the initial command 
detection portion; 

a firmware reset process storage portion that 
stores data indicating in which operation mode, first 
operation mode or second operation mode, firmware 
reset process was carried out; and 

a comparison circuit that compares the result 
of detection stored in the initialization command 
storage portion with data stored in the firmware reset 
process storage portion, and, if the result of 
detection and the data do not agree with each other, 
outputs a disagreement occurrence detection signal, 

wherein the controller carries out 

initialization setting in either first or second 
operation mode based on the result of detection stored 
in the initialization command storage portion, and 

wherein, when the controller receives a 
disagreement occurrence detection signal from the 
comparison circuit after execution of initialization 
setting, the controller carries out initialization 
process again based on the result of detection stored 
in the initialization command storage portion. 
3. A memory card comprising: 

a nonvolatile semiconductor memory having a 
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plurality of nonvolatile memory cells and capable of 
storing predetermined information; and 

a controller that instructs the operation of the 
nonvolatile semiconductor memory based on a command 
issued from the outside, 

wherein the controller comprises a host 
interface portion that, when an initialization 
setting command for first or second operation mode 
issued from the outside is detected, outputs a mask 
signal, and does not accept a new initialization 
setting command while initialization setting is being 
carried out in either first or second operation mode. 
4. The memory card according to Claim 3, 

wherein the host interface portion comprises: 
an initialization command storage portion that 
stores the result of detection detected by the initial 
command detection portion; and 

a mode setting mask portion that, when the 
initial command detection portion detects an 
initialization setting command for first or second 
operation mode, outputs a mask signal to the 
initialization command storage portion to mask the 
operation of the initialization command storage 
portion, and 

wherein the controller carries out 

initialization setting in either first or second 
operation mode based on the result of detection stored 



-34- 



in the initialization command storage portion, and, 
after completion of the initial setting, outputs a 
mask releasing signal to the mode setting mask portion 
to release the mask signal of the mode setting mask 
port ion. 

5. A memory card comprising: 

a nonvolatile semiconductor memory having a 
plurality of nonvolatile memory cells and capable of 
storing predetermined information; and 

a controller that instructs the operation of the 
nonvolatile semiconductor memory based on a command 
issued from the outside, 

wherein the controller comprises a host 
interface portion that detects an initialization 
setting command for first or second operation mode 
issued from the outside, successively stores the 
results of detection, and successively outputs the 
stored results of detection each time an 
initialization setting completion signal is received 
and 

wherein the controller carries out 

initialization setting in either first or second 
operation mode based on the result of detection, and, 
if a new result of detection is stored after 
completion of the initialization setting, carries out 
firmware reset process based on the result. 

6. The memory card according to Claim 5, 
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wherein the host interface portion comprises: 

an initial command detection portion that 
detects an initialization setting command for first 
or second operation mode issued from the outside; 

an initialization command storage portion that 
stores the result of detection by the initial command 
detection, portion; 

an initialization command storage portion that 
successively stores the results of detection by the 
initial command detection portion, and successively 
outputs the stored results of detection each time an 
initialization setting completion signal is 
received; and 

a reset completion setting portion that outputs 
an initialization setting completion signal when 
initialization setting is completed, and 

wherein the controller carries out 

initialization setting in either first or second 
operation mode based on the result of detection stored 
in the initialization command storage portion, and, 
after completion of the initialization setting, 
carries out firmware reset process based on the 
results of detection successively outputted from the 
initialization command storage portion each time the 
initialization setting completion signal is 
received . 

7. The memory card according to any of Claims 1 to 
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6, 

wherein the controller cfo m p r i s e s : 

a first command decode portion that decodes 
commands for the first operation mode; 

a second command decode portion that decodes 
commands for the second operation mode; 

a first switching portion that changes the 
connection of the first or second command decode 
portion based on the result of detection stored in 
the initialization command storage portion; 

a first OCR that defines a voltage range within 
which operation in the first operation mode is 
possible; 

a second OCR that defines a voltage range within 
which operation in the second operation mode is 
possible; and 

a second switching portion that changes the 
connection of the first or second OCR based on the 
result of detection stored in the initialization 
command storage portion. 

8. An initialization setting method of a memory card 
in which a command and an operating voltage are 
supplied from the outside, and a controlling means 
accesses a nonvolatile semiconductor memory 
according to the command to store information or read 
information, the initialization setting method 
comprising the steps of: 
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detecting an initialization setting command for 
first or second operation mode issued from the outside, 
by an initial command detection portions- 
storing the result of detection by the initial 
command detection portion in an initialization 
command storage portion; 

carrying out initialization setting in either 
first or second operation mode by the controller based 
on the result of detection stored in the 
initialization command storage portions- 
storing, in a firmware reset process storage 
portion, data indicating in which operation mode 
firmware reset process was carried out in 
initialization setting in the first or second 
operation mode; 

comparing the result of detection stored in the 
initialization command storage portion with data 
stored in the firmware reset process storage portion 
by a comparison circuit, and, if the result of 
detection and the data do not agree with each other, 
outputting a disagreement occurrence detection 
signal; and 

carrying out initialization process again by the 
controller based on the result of detection stored 
in the initialization command storage portion when 
the disagreement occurrence detection signal is 
received . 
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9. An initialization setting method of a memory card 
in which a command and an operating voltage are 
supplied from the outside, and a controlling means 
accesses a nonvolatile semiconductor memory 
according to the command to store information or read 
information, the initialization setting method 
comprising the steps of: 

detecting an initialization setting command for 
first or second operation mode issued from the outside, 
by an initial command detection portion; 

storing the result of detection by the initial 
command detection portion in an initialization 
command storage portion; 

outputting a mask signal to the initialization 
command storage portion by a mode setting mask portion 
when the initial command detection portion detects 
an initialization setting command for first or second 
operation mode, and thereby masking any result of 
detection newly inputted to the initialization 
command storage portion; and 

carrying out initialization setting in either 
first or second operation mode by the controller based 
on the result of detection stored in the 
initialization command storage portion. 
10. An initialization setting method of a memory 
card in which a command and an operating voltage are 
supplied from the outside, and a controlling means 
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accesses a nonvolatile semiconductor memory 
according to the command to store information or read 
information, the initialization setting method 
comprising the steps of: 

detecting an initialization setting command for 
first or second operation mode, issued from the 
outside, by an initial c omma nd detection portion; 

storing the first result of detection by the 
initial command detection portion in an 
initialization command storage portion; 

successively storing the results of detection 
by the initial command detection portion in the 
initialization command storage portion; 

carrying out initialization setting in either 
first or second operation mode based on the result 
of detection stored in the initialization command 
storage portion, and, after completion of the 
initialization setting, outputting an 

initialization setting completion signal from a reset 
completion setting portion; and 

carrying out firmware reset process based on the 
results of detection successively outputted from the 
initialization command storage portion each time the 
initialization setting completion signal is received 
after completion of the initialization setting. 
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ABSTRACT 

Whether an initial command outputted from a host 
is X CMD1' or A CMD5 5 + CMD4 1 ' i s de t e c t e d w i t h a n i n i t i a 1 
command detection portion 8, and the result of 
detection is set in an SD/MMC register 13. Reset 
process for hardware and that for firmware are carried 
out based on the result of detection set in the SD/MMC 
register 13. Thereafter, a microcomputer 7 sets data 
indicating in which mode, MultiMedia Card mode or SD 
mode, the firmware reset process was carried out, in 
a F/W process SD/MMC register 14. A H/W-F/W mode 
comparison circuit 15 compares data in the SD/MMC 
register 13 with data in the F/W process SD/MMC 
register 14. If these data agree with each other, 
busy state is released, and command wait state is 
established. If they disagree with each other, a 
disagreement occurrence detection signal is 
outputted to the microcomputer 7, and power-on reset 
processing is performed again. 
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